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Abstract
Background: Medication reconciliation is a safety practice to identify medication order discrepancies when
patients’ transitions between settings. In nursing homes, registered nurses (RNs) and licensed practical nurses (LPNs)
, each group with different education preparation and scope of practice responsibilities, perform medication
reconciliation. However, little is known about how they differ in practice when making sense of medication orders
to detect discrepancies. Therefore, the purpose of this study was to describe differences in RN and LPN
sensemaking when detecting discrepancies.
Method: We used a qualitative methodology in a study of 13 RNs and 13 LPNs working in 12 Midwestern United
States nursing homes. We used both conventional content analysis and directed content analysis methods to
analyze semi-structured interviews. Four resident transfer vignettes embedded with medication order discrepancies
guided the interviews. Participants were asked to describe their roles with medication reconciliation and their
rationale for identifying medication order discrepancies within the vignettes as well as to share their experiences of
performing medication reconciliation. The analysis approach was guided by Weick’s Sensemaking theory.
Results: RNs provided explicit stories of identifying medication order discrepancies as well as examples of clinical
reasoning to assure medication order appropriateness whereas LPNs described comparing medication lists. RNs and
LPNs both acknowledged competing demands, but when performing medication reconciliation, RNs were more
concerned about accuracy and safety, whereas LPNs were more concerned about time.
Conclusions: Nursing home nurses, particularly RNs, are in an important position to identify discrepancies that
could cause resident harm. Both RNs and LPNs are valuable assets to nursing home care and keeping residents safe,
yet RNs offer a unique contribution to complex processes such as medication reconciliation. Nursing home leaders
must acknowledge the differences in RN and LPN contributions and make certain nurses in the most qualified role
are assigned to ensure residents remain safe.
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Background
Despite efforts to improve resident safety for the 1.6 mil-
lion persons residing in United States nursing homes,
adverse events still occur. According to a report by the
Office of the Inspector General, approximately 22% of a
sample of skilled nursing facility (SNF) residents experi-
enced at least one adverse event during their SNF stay.
Fifty-nine percent of adverse events, including those re-
lated to medication use, were deemed preventable [1].
Adverse events associated with medications pose a sig-
nificant risk to frail nursing home residents [2]. Prevent-
able adverse drug events (ADEs) may result from
medication order discrepancies such as drug omissions,
drug additions, and dosage changes that unintentionally
occur during transitions in care [3–5]. Evidence suggests
that three out of four residents will have at least one
medication order discrepancy at transfer to the nursing
home [6]. Medication order discrepancies, defined as dif-
ferences between medications a person is taking and
what they are intended to be taking, can include such
high-risk drugs as cardiovascular agents, opioid analge-
sics, neuropsychiatric agents, hypoglycemic agents, anti-
biotics, and anticoagulants [4, 5].
Medication reconciliation is a process designed to de-
tect and resolve medication order discrepancies as pa-
tients’ transition between settings. According to The
Joint Commission [7], medication reconciliation should
involve comparing medications a person is taking or
intended to be taking with newly ordered medications,
looking for duplications, omissions, and interactions,
and identifying if current medications are appropriate to
continue. Joint Commission recommendations state that
because of the complex nature of conducting medication
reconciliation, it should be performed by qualified indi-
viduals identified by the organization. Experts agree that
medication reconciliation should be a shared interdiscip-
linary process [7, 8] and in hospitals responsible individ-
uals include physicians, pharmacists, and registered
nurses (RN) [9, 10]; however, in nursing homes, licensed
practical/vocational nurses (LPNs) also assume responsi-
bility for the process [11, 12].
In an observational study of medication reconciliation
in nursing homes, Vogelsmeier and colleagues [11]
found that RNs and LPNs were both responsible to de-
tect and communicate medication order discrepancies to
physicians when residents transition to the nursing
home. However, how nurses interpreted or made sense
of medication orders to detect discrepancies differed,
leading to inconsistent actions to resolve discrepancies.
For example, some nurses, more often RNs, sought clari-
fication about possible discrepancies, asking questions of
others, whereas others, more often LPNs, worked in iso-
lation, making assumptions about the presence or ab-
sence of discrepancies. However because the study
involved individual nurse encounters with real time resi-
dent transfers, direct comparisons could not be made.
Therefore, to better understand sensemaking differences
between nursing home RNs and LPNs, this study was
conducted in which standardized resident transfer vi-
gnettes were presented to participants to allow for direct
comparisons. The purpose of this article is to present
qualitative findings from RN and LPNs interviews to dir-
ectly compare how their sensemaking differed. By under-
standing RN and LPN differences in sensemaking, we
can begin to develop medication reconciliation tools and
processes for use in the nursing home that account for
these differences.
Guiding theory
This study was guided by sensemaking theory. Weick
[13] defines sensemaking as a cognitive process in which
individuals construct mental models that they in turn
use to interpret and assign meaning to unexpected
events (e.g., adverse events). Greca and Moriera [14]
suggest mental models represent situations and events,
and that through mental manipulation, individuals are
then capable of understanding and explaining phenom-
ena, and act accordingly. Mental models are constructed
through personal experiences and can be expanded and
enhanced by education and new experiences as new in-
formation is gained. As one’s mental model is enhanced,
so is their ability to effectively interpret and assign
meaning to an event [14, 15].
Thus in our study of RNs and LPNs in nursing
homes we expect sensemaking to differ because each
group likely uses cognitive processes and mental
models expanded through their different education
paths and their differing scopes of practice. LPN edu-
cation and subsequent roles are focused more on
basic nursing care including taking vital signs, and
ensuring assistance with bathing and dressing, and
medication administration; any observations about
change in resident status must be reported to the RN
for full assessment. RN education and subsequent
roles focus on comprehensive assessment, analyses of
data, and care planning and oversight of LPNs and
unlicensed staff [16].
Weick’s theory [13] outlines seven properties of sense-
making which he states distinguish it from other cogni-
tive processes to facilitate understanding of how
meaning is assigned. In Table 1, we define the seven
properties of sensemaking and describe how RN and
LPN sensemaking differs based on findings from this
study. Because medication reconciliation is a complex
cognitive process, analyzing our study findings through
this theory helped us to better understand how nurses
interpret and assign meaning to the medication order
discrepancies they encounter.
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Methods
We conducted a qualitative study between 2013 and
2015 using both conventional and directed content ana-
lysis [17] to describe RN and LPN sensemaking when
encountering medication order discrepancies at resident
transitions into the nursing home. Participants, includ-
ing nursing home RNs and LPNs, were asked to read
four resident transfer vignettes and then respond to
face-to-face interview questions about whether or not
they perceived medication order discrepancies were
present within the vignette. Each vignette was comprised
of three parts: 1) brief description of an individual’s
medical history and medication order list prior to
hospitalization, 2) brief description of the individual’s
acute care stay and list of medication orders at time of
discharge, and 3) list of transfer orders for medications
to be continued in the nursing home. Two medication
order discrepancies (medication order difference be-
tween settings) were embedded in each vignette. A sam-
ple vignette and description of vignette development
was previously published [18].
Table 1 Sensemaking Properties: Differences Between Nursing
Home RNs and LPNs
Sensemaking
Properties
Explanation Differences between
Nursing Home RN and LPN
Sensemaking
Identity
construction
Members of organizations
come to know themselves
through interactions with
others in the organization
RNs and LPNs perceive
themselves as equal in
skills and abilities despite
differences in their
education and licensure.
This perceived equivalence
poses a risk that
collaboration between the
roles may not routinely
occur when performing
medication reconciliation.
LPNs also perceive
themselves superior to RNs
because RNs ask questions.
The perception that asking
questions is a sign of
incompetence suggests
that LPNs are less likely to
ask questions when
clinically necessary.
Retrospective Individuals make sense of
events after they occur
RNs past experience with
identifying discrepancies
provides opportunities to
learn from these
experiences, thus
influencing the detection
of future discrepancies. In
contrast, because LPNs are
not recognizing
discrepancies, they have
limited opportunity to
learn from past
experiences, therefore
future discrepancies may
go undetected and
unresolved.
Enactment Individuals in part create
the environments they
encounter; they mentally
create what they expect
to find
RNs anticipation that
medication order changes
will occur leads them to
clarify intentional changes
versus errors. LPNs on the
other hand anticipation
that orders are written as
intended leads them to
make assumptions about
any changes including
unintentional changes that
may have occurred, thus
potentially harmful errors
can go undetected and
unresolved.
Social Individuals are influenced
by relationships and
interactions with others
Either RN or LPN likelihood
of detecting discrepancies
may be expanded or
limited based on their
interaction with either
valued or adversarial
colleagues.
Ongoing An event’s history and
context influence ongoing
understanding of future
events
RNs consider medication
reconciliation within the
context of resident safety
and medication
appropriateness, therefore
Table 1 Sensemaking Properties: Differences Between Nursing
Home RNs and LPNs (Continued)
placing an emphasis on
medications type and the
resident’s clinical history, as
well as any recent events
(i.e., hospitalization). LPNs
on the other hand consider
medication reconciliation
within the context of the
transfer routine and what
they anticipate to occur.
Extracted
cues
Individuals will extract cues
out of familiar structures or
known points of reference
within their environment
RNs have a richer mental
model than LPNs because
of their expanded
education; therefore RNs
recognize cues differently
than LPNs. Also, when
nurses’ (either RN or LPN)
have an overreliance on
organizational cues (i.e.,
rules/regulations/policies)
this may limit their ability
to think beyond defined
cues and not notice other
sources of error.
Plausibility
rather than
accuracy
Individuals seek to behave
in a reasonable fashion
within the context of the
unexpected event so they
can move quickly past it.
Both RNs and LPNs
likelihood of detecting
discrepancies may be
influenced by time
constraints or shift
pressures that cause them
to overlook subtle cues or
signs. However, RNs
recognize the risk to safety,
therefore focus more on
the cognitive nature of the
process in spite of time
constraints.
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Ethics and consent
The study was approved by the University of Missouri
Health Sciences Institutional Review Board. Verbal per-
mission to conduct the study was obtained by the nurs-
ing home administrators and directors of nursing. A
waiver of documentation of consent was obtained from
RN and LPN participants because the level of risk to
participants was low. Participation was voluntary for the
nursing home sites as well as participants from each site.
Participants did not have a relationship with the PI or
any member of the research team prior to the study.
Setting, nurse sample, and recruitment
Twenty nursing homes were randomly selected from a
sampling pool of 100 eligible nursing homes located in
Midwestern United States. Eligible nursing homes, iden-
tified online through the Medicare sponsored website,
Nursing Home Compare, had to be within 150 mile ra-
dius of the University of Missouri which served as the
project site, 60 beds or greater in size, not located within
a hospital, and participate in the Medicare and Medicaid
program. RNs and LPNs from each nursing home site
were eligible to participate if they worked at least 8 h
per week in that nursing home and had experience con-
ducting medication reconciliations as part of one or
more resident admissions. The unit of analysis was the
individual nurse, thus we did not sample for RN-LPN
pairs within nursing homes.
Nursing home recruitment was conducted by the PI
(AV) via phone calls and onsite visits. Once the adminis-
trator and director of nursing agreed to the study, the PI
and/or study nurse (AA) went onsite to recruit nurse
participants. All eligible nurses were invited to attend
face-to-face informational sessions held by the PI (AV)
as part of the recruitment process to learn about the
study and the researcher’s background in nursing home
and medication safety research, and when interested,
volunteer to participate.
Data collection
All interviews were conducted by the PI (AV) or re-
search nurse (AA) in private in either an office or
meeting room at the participant’s nursing home. Each
interview lasted between 30 to 45 min. Each partici-
pant was asked to complete a demographic profile
and then to read and respond to questions from four
transfer vignettes. Using a previously pilot-tested
semi-structured interview guide research staff asked
participants to share their perceptions about whether
or not a discrepancy was present within each vignette
and why. Additional interview questions explored the
participants’ experiences with medication reconcili-
ation, the goals of medication reconciliation, and their
role with medication safety in the nursing home. The
interviews were audio-recorded and transcribed verba-
tim. Each typed transcript was compared line-by-line
with the audio-recorded interviews to assure accuracy.
The PI (AV) and research nurse (AA) agreed that
data saturation had been achieved at the completion
of the interviews, meaning no new data was emerging
from participant interviews [19].
Analysis
We used conventional content analysis [17] in phase one of
coding, followed in the second phase by directed content
analysis because the study was guided by sensemaking the-
ory [13]. Twenty-six transcripts were loaded into Dedoose®
software for analysis. In the conventional analysis phase, ini-
tial coding was conducted by three core members of the re-
search team comprised of a PhD-prepared nurse researcher
with nursing home and medication safety expertise (AV)
and two nursing PhD students (AA, MN). Three transcripts
were analyzed jointly to establish consistency and involved
the core team reading through the three transcripts together,
identifying salient texts, and assigning codes representative
of the text. The remaining 23 transcripts were coded inde-
pendently with each individual transcript discussed among
the core team until consensus was reached. Once agreement
was reached, codes and related excerpts were placed in a
matrix for the next level analysis involving the full research
team. The full research team comprised of PhD-prepared
experts in nursing home research and sensemaking (RAA),
vignette methods (LG), and patient safety (AF), and a doc-
toral prepared pharmacist with medication reconciliation
expertise (LO), reviewed the coded excerpts for validity,
making adjustments and collapsing codes where redundancy
was evident. This analysis was an iterative process whereby
the core team would go back into previously coded data to
assure consistency of coding as well as reviewing un-coded
texts within each transcript to assure that all relevant text
was captured. In the directed content analysis phase, the
core team assigned codes and related excerpts to each of the
seven sensemaking properties which were then reviewed
with the full team to assure credibility. The final level of ana-
lysis involved separating RN and LPN coded excerpts and
then comparing these data according to the seven sense-
making properties. As with each level of analysis, the final
step was conducted by the core team and reviewed by the
full team to assure validity.
Three analytical strategies were used to assure findings
were credible, dependable, and confirmable [18]. Strat-
egies included: 1) member checking during the interviews
to assure a valid reflection of participant perceptions; 2)
maintenance of a detailed audit trail to assure data
dependability and stability; and 3) participation of expert
researchers to assure findings were consistent and object-
ive. These strategies reflect efforts to assure rigor and
trustworthiness of the analysis approach.
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Results
A total of 13 RNs and 13 LPNs working in 12 different
nursing homes participated in the interviews. One add-
itional RN and four LPNs initially agreed to participate then
refused citing work constraints as limiting their time to be
interviewed. The 12 nursing homes varied in bed size (42%
had 60 to 99 beds, 33% had 100 to 149 beds, and 25% had
greater than 150 beds), payer status (50% were for-profit
and 50% were not-for-profit), and location (33% were rural
and 67% were urban). Among the 13 RNs, 9 had an associ-
ate’s degree, 3 had a baccalaureate degree or higher, and 1
had a diploma. All 13 LPNs completed technical training of
approximately 12 months. Years of RN experience ranged
between 1 year to 41 years; one (8%) had 0–2 years, two
(15%) had 3 to 5 years, three (23%) had 6 to 10, four (31%)
had 16 to 20 years, two (15%) had 20 to 25 years, and one
(8%) had more than 25 years. Years of LPN experience
ranged between 1 year to 39 years; two (15%) had 0 to
2 years, one (8%) had 3 to 5 years, five (38%) had 6 to
10 years, two (15%) had 16 to 20 years, and three (23%) had
more than 25 years.
Findings are organized according to each of the
seven sensemaking properties of identity construction,
retrospective, enactment, social, ongoing, extracted
cues, and plausibility versus accuracy. A summary of
findings associated with each property definition is in-
cluded in Table 1.
Identity construction
The sensemaking property of identity construction sug-
gests that members of an organization come to know
themselves through interactions with others in the
organization [13]. This property was evident when par-
ticipants spoke about their roles when performing medi-
cation reconciliation. RNs mostly spoke about being
equal to their LPN colleagues, oftentimes disregarding
their advanced RN licensure or higher level of education
as contributing to their abilities.
RN: The LPNs [here] have all been nurses longer…I
don’t really distinguish our titles…We’re all nurses so
that’s how we act, that’s how we treat each other.
RN: I don’t know if it’s because I’m an RN or just
because I’m another nurse…I don’t think that [LPNs]
look at me and say, “Oh she’s an RN so I can go to
her and ask questions.”
RN: So I don’t think [RN or LPN] really differs a
whole lot. I think it depends on the types of
experience people have had and the jobs they have
done before cause a lot of it boils down to experience.
In contrast, while a few LPNs expressed comments
such as, “I’ve got a lot to learn” or “I rely on RNs to help
me;” LPNs generally perceived themselves equal to RNs
in capabilities, skills, and competencies, as evidenced by
the following comments:
LPN: the RN is really good with the labs and things.
I’m better with orthopedics…the RNs asks me
questions…we all, you know, kind of have our
strengths.
In a few cases, LPNs characterized themselves as more
capable than their RN colleagues exemplified by the fol-
lowing quote:
LPN: We’ve got some dumb RNs, there’s some
smarter LPNs, let’s just put it that way. [RNs]
question themselves over everything.
LPN: [RNs] might be very book smart but when it
comes to being an actual nurse on the floor, a charge
nurse, hands on they’re not as good.
These findings suggest that RNs perceive themselves
equal to LPNs when performing medication reconcili-
ation despite differences in their education and licen-
sure. In comparison, LPNs also described themselves as
equal to and in some cases “smarter” than their RN col-
leagues, even criticizing the RNs for asking questions
about medication orders. This perceived equivalence in
skills and abilities on the part of both RNs and LPNs
poses a risk to resident safety because collaboration be-
tween RNs and LPNs may not routinely occur. More-
over, LPNs criticism of RNs for asking questions
demonstrates that LPNs view questioning as a sign of in-
competence thus suggesting that LPNs may be less likely
to ask questions when clinically necessary.
Retrospective
The property of retrospective, that individuals make
sense of events after they occur [13], was evident when
participants shared their experiences about performing
medication reconciliation. The majority of RNs shared
explicit stories about identifying and resolving medica-
tion order discrepancies, as exemplified by the following
comments.
RN: I take her blood pressure [on admission] and it
runs 90/50 and she returns on five blood pressure
medicines…[I] let the doctor know that, do you
realize her blood pressure’s running 90/50 and you’ve
got her on five different blood pressure medicines.
RN: We had a woman [admitted] who was
hospitalized with hyponatremia, muscle weakness and
altered mental status…she was on Celebrex
[celecoxib] and Celexa [citalopram hydrobromide]
and the Celexa is a SSRI [selective serotonin reuptake
Vogelsmeier et al. BMC Health Services Research  (2017) 17:531 Page 5 of 11
inhibitor], which can cause hyponatremia, and I have
seen this before… the discharge papers said that the
Celebrex was DC’d, [sic] and so I questioned it and
looked back through the doctor’s notes…I had to call
around and get those orders clarified. Anyhow, it was
the Celexa that was DC’d [sic] so we, we got it
straightened out.
Whereas RNs shared detailed stories, when LPNs were
asked about times they identified discrepancies during
medication reconciliation, a few shared vague comments
such as “I seem to recall a time when…”, or “well, a long
time ago…”. However, the majority of LPNs struggled
with recalling any examples, stating things such as, “I’m
trying to give you examples, [but] I can’t” or “I can’t
think of anything.”
The stories shared by RNs of their actual experiences
provides evidence that they are, in reality, identifying
and resolving discrepancies. These past experiences then
provide opportunities to learn, thus influencing the de-
tection of future discrepancies. In contrast, because
LPNs are not recognizing discrepancies, they have lim-
ited opportunities to learn from past experiences, and
future discrepancies may go undetected and unresolved.
Enactment
Enactment is when individuals mentally create what they
expect to find [13]. Enactment was evident in participants’
responses about why they performed medication recon-
ciliation and what discrepancies they perceived were
present/not present within the vignettes and why. RNs de-
scribed performing medication reconciliation primarily to
“limit medication errors” because they anticipated discrep-
ancies would occur, therefore order clarification would be
necessary. RNs also spoke about the resident’s clinical his-
tory and the need to know about his/her hospital stay to
better understand what medications were ordered and
why so they could identify if an intentional order change
versus an error had occurred.
RN: [This resident was] taking Glucophage
(metformin) at home prior to hospitalization and at
the hospital and then it’s like it got dropped out with
the transferring information…I would question that
order change.
RN: [Resident] became acutely ill with pneumonia,
already has a diagnosis of heart failure, so when she
was in the hospital they bumped her up to [Lasix
(furosemide)] 80mg, which indicates to me that her
heart failure was coming into play somehow, and then
when they transferred her back [to the nursing home]
they dropped her back down to the 40mg, which it,
it’s a discrepancy because I want to know why they
dropped her back down.
The majority of LPNs stated that medication reconcili-
ation was about matching medication orders between
settings, stating, “We go through and we check every
single [order] against each other.” However, unlike RNs
who anticipated order changes would occur and sought
to clarify differences, most LPNs described transfer or-
ders as typically written as intended, then proceeded to
make assumptions about why medication order changes
may have occurred.
LPN: And [I] just assuming that she didn’t need
[Glucophage (metformin)] anymore …because I’m
sure her blood sugars were running fine.
LPN: I’m assuming they increased her Lasix
(furosemide) while she was in the hospital, probably
because she was having some fluid issues… then they
got that resolved and backed her [dose] back down.
These findings suggest that RNs more often antici-
pated medication order changes occurred at transfer,
which underscored their rationale for clarifying when an
intentional change versus an error may have occurred.
LPNs, on the other hand, more often anticipated orders
were written as intended, then made assumptions about
why order changes occurred, despite not having any
clinical information in the vignette to support their as-
sumptions. Making assumptions about any medication
order change can result in potentially harmful errors go-
ing undetected and unresolved.
Social
The sensemaking property of social proposes that indi-
viduals are influenced by relationships and interactions
with others in the organization [13]. This was evident
when participants spoke about seeking information
when performing medication reconciliation. RNs de-
scribed adversarial relationships with physicians and
hospital nurses, specifically when questioning medica-
tion orders changes to identify errors.
RN: So I think fear of reprisal from the doctor
sometimes really diminishes nurses’ ability to speak
up and say “Hey, can you explain this to me, or why is
it this way,”
RN: I got a little bit of flak about checking on the
discrepancy. The [hospital nurse] was questioning
why we were questioning the order. They don’t like
you to question orders.
LPNs lack of experience with identifying discrepancies
hindered their ability to talk about resolving discrepan-
cies. However, when discussing their overall roles in the
nursing home to assure medication safety, LPNs often
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shared examples of positive relationships with others, in-
cluding physicians.
LPN: Most [physicians] all trust me…they’ll tell me to
go look at something and then just write it, you know,
write it for whatever you think and so, yeah, that’s
good to have that kind of rapport.
LPN: Well, I do [help others], especially the [name
omitted, unit LPN] who hasn’t been out of school that
long, she does call me with questions all the time.
These findings suggest that RNs encounter resistance
when questioning medication orders; perhaps because
RNs are more likely to question order accuracy. LPNs’
stories about how others trust their judgment may re-
flect a desire to be viewed positively by others. Overall,
the LPNs’ lack of experience with identifying medication
order discrepancies limits our understanding of how
they might interact with others to resolve discrepancies.
Moreover, the resistance described by RNs might actu-
ally inhibit any nursing home nurse, including both RNs
and LPNs from questioning medication orders that re-
quire clarification.
Ongoing
The property of ongoing submits that an event’s history
and context influence an individual’s ongoing under-
standing of future events [13] and was evident when par-
ticipants spoke about discrepancies within the context of
how they performed medication reconciliation. RNs
spoke more often about medication safety by focusing
on medication type, including both high-risk and low-
risk medications.
RN: I mean, anticoagulants, any kind of narcotics,
anything to do with CHF [congestive heart failure],
diabetic medications…we’re not that concerned about
vitamins,
RN: You know, it’s [PRN laxative] kind of an
innocuous medication, but it is still something
different, I would ask, …is he having trouble, then
when I call the doctor say, “Hey [the hospital] added
this because, you want to continue it?”
LPNs, on the other hand, spoke less about medication
type and more about what they assumed would “typic-
ally” occur with medication orders as part of a resident
transfer.
LPN: Everybody comes back [from hospital] on
Colace (docusate) basically because of the inactivity
and a lot of times they’re on pain medications and
constipation is a problem. I wouldn’t question Colace
(docusate) in the least.
LPN: [Resident] had a urinary tract infection. She’s 84
years old. Typically they are taking calcium. Why
would she need more calcium? It was a urinary tract
infection…. [But] It’s not gonna hurt to take it.
RNs further commented that changes in medication or-
ders, even when intended, might require clarification,
particularly if the resident could be adversely affected.
RN: [Resident] had pneumonia and something else,
and they took him off all of his psych [sic]
medications while he was at the hospital. He is
extremely schizophrenic and those are not things that
you can abruptly stop.
RN: [Resident came] back recently from the hospital
that was here before and did not come back on their
antidepressant. That was a big one because that was
something that we had addressed while they were
here…the hospitalists don’t know these people from
Adam, and a lot of times we won’t get back the orders
that maybe they left on that were important, like the
antidepressant.
These findings suggest that RNs consider medication
reconciliation in the context of resident safety, including
a focus on both high-risk and low-risk medications, tak-
ing into account the resident’s clinical history and hos-
pital events to assure medication appropriateness. LPNs,
on the other hand, considered medication reconciliation
and what they anticipated should occur within the rou-
tine transfer process. Once again, this provides evidence
that potentially harmful discrepancies can go undetected
and unresolved.
Extracted cues
The property of extracted cues suggests that individuals
will extract cues out of familiar structures or known
points of reference, such as rules, within their environ-
ment [13]. Extracted cues were evident when partici-
pants referenced what guided their thinking about what
discrepancies might exist. Both RNs and LPNs also
talked about nursing home rules and regulations as
guiding their thinking. For example, when antipsychotic
medications were ordered, both RN and LPN partici-
pants raised questions because, as one RN stated, these
medications are “always a red flag” in nursing homes.
RNs more often sought to understand the clinical reason
for the antipsychotic order, however, whereas LPNs were
simply focused on the regulation and the need to “do
away” with the order.
RN: And I would question several sources for that
[order] because I don’t like giving an antipsychotic if I
don’t have to, I would question whether or not [staff]
were trying to control some behaviors in the hospital.
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LPN: Because of the way the [regulators]…are now
really trying to work away, getting away from
antipsychotics. Okay? There’s a big push for nursing
homes to do away with them.
Only RNs, however, shared examples of clinical rea-
soning. In particular, RNs spoke about medication effects
and their knowledge of clinical conditions to further ex-
plain how they identify discrepancies.
RN: [Hospital] had almost doubled the Lasix that the
[resident] was taking and had also increased the
Prednisone…and I questioned that because it seemed
like it was rather a large [change] all at one time that
it, without titrating.
RN: [Resident] actually had bronchitis, okay, which
yeah, turned to pneumonia, and it’s like yeah, okay, I
see the reason for the steroids [during
hospitalization]…I understand [steorids] makes the
blood sugar jump… [but] why is she continued on
insulin [at transfer] because there is no diabetic
history.
These findings suggest that both RNs and LPNs refer-
ence nursing home rules/regulations as cues to identify
discrepancies. However, RNs were more likely to engage
in clinical reasoning by sharing examples of their ex-
panded knowledge of medication therapy and clinical
practice to inform how they identify discrepancies. Per-
haps these examples of clinical reasoning provide evi-
dence that RNs have a richer mental model from which
to identify discrepancies and may be a result of their
higher level education.
Plausibility rather than accuracy
Plausibility rather than accuracy suggests that individ-
uals seek to behave in a reasonable fashion within the
context of the unexpected event so they can move
quickly past it [13]. This property was evident when
participants spoke about the actual process of medica-
tion reconciliation. Both RNs and LPNs talked about
the complexity of the process, particularly about time
constraints and competing demands as sources of
frustration.
RN: Not having time to actually totally focus on what
I’m doing without being drawn away, especially on an
admission.
LPN: When you get all the paperwork from the
hospital…and you have to go through and read
because they don’t always put every order that
they want.
LPNs further acknowledged that errors inevitably oc-
curred while trying to get the process done.
LPN: You can’t always be completely a hundred
percent confident unless you were to call back and
verify every single order because maybe it could still
be an error…and that [call back to verify] won’t
happen.
LPN: We get errors sometimes and the way some
nurses, you know, will take off an order…I’ve made
med [sic] errors before…
RNs shared concerns that even though their LPN col-
leagues are “faster,” they questioned the accuracy of their
work, stating, “[LPNs] are faster…but it is correct, it is
right?” One RN shared concerns about LPNs and how
she approaches medication reconciliation differently.
RN: I don’t want to sound RN snobby, but I have seen
LPNs just write down whatever is on the transfer
sheet and, and not really think about it. I think about
it, you know, think about what this person’s taking
this drug for, what is this person’s diagnosis…you have
to look at the whole picture…LPNs get kind of
focused and don’t look at the whole thing.
These findings suggest that both RNs and LPNs consider
their approaches to medication reconciliation within the
constraints of time and competing demands. However,
RNs acknowledged medication reconciliation was a com-
plex cognitive process and that despite competing de-
mands, being faster rather than being comprehensive
compromised accuracy and safety.
Discussion
Findings from this study confirm our earlier work that
nursing home nurses are in a unique position to identify
medication order discrepancies, particularly at resident
transfer, because of their frontline proximity to residents,
families, and providers at the time of transfer [11]. How-
ever, this study adds new knowledge about how RNs and
LPNs actually differ in practice when identifying discrep-
ancies, an important finding since RNs and LPNs are
often used interchangeably in nursing homes in clinical
decision-making roles such as medication reconciliation
[11, 12, 17].
RNs clearly contribute to positive resident outcomes
[20–22], including identifying potentially harmful high
risk medication order discrepancies [17], yet little is
known about how RNs actually differ from LPNs in
practice to influence outcomes. Findings from this study
provide important insight into these differences specific
to medication reconciliation by suggesting that RNs
more often engage in effective sensemaking behaviors
when identifying discrepancies. Effective sensemaking,
believed to facilitate actions that promote safety rather
than hinder it, occurs when individuals cognitively
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challenge assumptions, question or raise doubt, seek
others input, and openly share information. In contrast,
behaviors that inhibit effective sensemaking occur when
individuals prefer formal processes (rules), reject com-
plex explanations, make assumptions, and push for con-
clusions [23]. In this study, RNs were more likely to
challenge assumptions about medication orders, raise
clinical questions about medications in relation to the
residents’ medical history, learn from past experiences,
and seek others input to guide their decisions. LPNs on
the other hand were more likely to make assumptions
about medication orders, to not recognize the complex-
ity of resident conditions, and more often rely on rules
to guide decisions. RNs may be more effective at sense-
making because of their expanded education beyond that
of LPNs, therefore they may recognize and respond to
clinical cues differently thus guiding safer actions.
Regarding the process of medication reconciliation,
whereas LPNs were focused on the task, RNs were fo-
cused on preventing harm. Not only were RNs alert to
potential errors, they also questioned medications that
may have been intentionally ordered at transfer yet
posed risk for resident harm. Questioning medication
orders that may have been prescribed intentionally can
still pose risk [4] and is another aspect of medication
reconciliation critical to preventing potential harm [7,
8]. When probed about their personal experiences,
RNs acknowledged that their LPNs colleagues were
often “faster” when performing medication reconcili-
ation which may be desired in the rapid paced nurs-
ing home environment, particularly among nursing
home leaders. Yet, RNs also described concerns about
the accuracy of LPNs’ work suggesting the risk of
moving through tasks quickly leaves residents vulner-
able to error and potential harm.
Despite acknowledged differences between RN and
LPN approaches to medication reconciliation, RNs gen-
erally perceived themselves to be comparable to their
LPN colleagues in overall skills and abilities. In contrast,
LPNs expressed a belief that they are equal to the RN or
in some cases, superior. These disparate perceptions
may result from the interchangeability between RN and
LPN assigned responsibilities in the nursing home, in
which organizational leaders may not value the RN con-
tribution as unique from that of the LPN. Additionally,
LPNs’ overconfidence in their abilities may in reality be
driven by fear and frustration of being viewed incompe-
tent because of organizational expectations to practice
beyond their knowledge and skill [24]. Moreover, the
LPNs overconfidence and/or their fear of being per-
ceived as incompetent will likely influence their unwill-
ingness to collaborate with the RN about matters related
to medication safety thus further contributing to poten-
tial resident harm.
In the U.S., RN and LPN levels of education and
scopes of practice differ [16]. The findings from this
study demonstrated the power of education in shaping
mental models for sensemaking. Education for RNs in-
cludes 2 to 4 years within an accredited nursing program
and are licensed to provide autonomous comprehensive
nursing care including assessment, care planning, dele-
gation and supervision. In comparison, LPNs attend a
12-month program and have a limited, more technical
scope of practice. In nursing homes however, this study
and other studies provide evidence that RNs and LPNs
are treated as interchangeable in their contribution to
resident care [11, 25–28]. The quotes from the RNs and
LPNS in our study support this drive to perceived
equivalence in their roles. Despite this strong influence
of identify construction of nurses in nursing homes, the
fundamental difference in professional education and
socialization had an impact in shaping the mental
models of RNs and LPNs. The RNs were more capable
of complex, critical thinking and approached the task of
reconciliation skeptically. LPNs on the other hand
demonstrated less ability for critical thinking, relied on
assumptions, and in some instances seemed over
confident in their ability, which is an attitude associated
with errors [23].
There are important practice implications for im-
proving medication reconciliation processes in nursing
homes. First, medication reconciliation in nursing
homes requires moving beyond a checklist approach.
Comparing medication orders between settings is a
part of the process [7, 8], however, a checklist alone is
not enough because it does not guide nurses, particu-
larly LPNs to question orders including orders
intentionally changed that could cause harm. Medica-
tion reconciliation requires a collaborative approach
that moves beyond the checklist, where medication or-
ders are questioned within the context of the resident’s
clinical condition and then clarified with providers to
assure appropriateness. The cognitive nature of medi-
cation reconciliation [7, 8] should require RNs be
assigned to oversee the process in nursing homes,
working collaboratively with other staff including
LPNs, residents/families, providers, and pharmacists
Although study participants, particularly RNs, often
mentioned collaborating with physicians, they did not
explicitly mention pharmacists, perhaps because phar-
macists are offsite from the nursing home at the time
of resident admission [11, 12]. Pharmacists however
are integral to medication reconciliation [10] and are a
valuable resource for nursing home staff. Future re-
search should focus on designing medication reconcili-
ation processes that move beyond the checklist to a
structured comprehensive and collaborative process
that directs staff to anticipate potential harm.
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Limitations
We acknowledge a number of limitations within this study.
First, although the nursing home sites were randomly se-
lected, participants within each site were selected based on
self-report that they participated in medication reconcili-
ation at their nursing home. Second, because medication
reconciliation practices vary across settings, it is possible
processes within these nursing homes are unique. Third, vi-
gnettes represent hypothetical situations, therefore, they
can vary somewhat from practice. To minimize this limita-
tion, we developed each vignette from our previous obser-
vational work of actual resident transfers therefore
reflecting medication order discrepancies that nursing
home RNs and LPNs encountered. Also, this study did not
take into account nursing home factors at the organization
level; therefore, factors such as RN and LPN assigned roles,
leadership style, and the safety culture could influence how
nurses detect medication order discrepancies and should be
considered in future studies.
Conclusions
Adverse drug events resulting from medication order dis-
crepancies pose a real risk to resident safety. Nursing home
nurses, particularly RNs, are in an important position to
identify discrepancies that could cause resident harm. Both
RNs and LPNs are valuable asset to nursing home care and
keeping residents safe, yet RNs offer a unique contribution
to complex processes such as medication reconciliation.
Nursing home leaders must acknowledge the differ-
ences in RN and LPN contributions and make certain
the most qualified practitioner is assigned to ensure
residents remain safe.
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